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Introduction 
 There is an increasing call for students to pursue college degrees and careers in science, 
technology, engineering, and mathematics (STEM). The demand for STEM occupations is 
growing, yet the number of students choosing STEM fields is declining. This may be due to the 
fact that many science, technology, and engineering endeavors rely heavily on the application of 
mathematics, and as a result, many students are veering away from math-related subjects 
(Beilock & Maloney, 2015; Luttenberger et al., 2018). As pressure and mandates continue to be 
placed on educators to develop math-competent individuals who can meet increasingly more 
rigorous standards at earlier grade levels, the unintended side effect among students with math 
anxiety may be the continued dislike and avoidance of the subject. The problem compounds as 
students encounter more complex math in middle school, high school, and college, lowering 
performance and increasing avoidance (Beilock & Maloney, 2015; Hirvonen et al., 2012). Yet, 
math anxiety does not simply disappear after high school and college. Hart and Ganley (2019) 
demonstrated that mild to moderate math anxiety was prevalent for the majority in a sample of 
1,000 surveyed adults.   
 Math anxiety can originate as early as elementary school, and if left unchecked, may 
compound over time. By the time students with math anxiety choose college majors and careers, 
they tend to avoid fields that are based on math. It is estimated that as many as four out of five 
students in community college and one out of four students in four-year programs suffer from 
math anxiety (Beilock & Willingham, 2014). The end result is a significant lack of professionals 
in science, technology, engineering, and math (STEM) fields, such that Beilock and Maloney 
(2015) called it a “STEM crisis” and suggested math anxiety is to blame (p. 5). The historical 
view has been that many students with math anxiety do not lack in actual skill, but that their poor 
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math performance can be attributed to their avoidance of the subject altogether (Tobias, 1987; 
Tulock, 1957). Recent studies have examined the relationship between numerical processing 
ability and the subsequent onset of math anxiety. Findings have suggested that a deficit in what 
is described by Dehaene (1997) as “a direct intuition of what numbers mean” (pg. 5), commonly 
referred today as “number sense” (pg. 5), is not only related to lower math performance, but may 
be a factor in the later development of math anxiety (Lindskog et al., 2017). Further, Moscoso et 
al. (2020) suggested a strong correlation between higher levels of math anxiety and less acute 
number sense. Because numerical intuition begins developing in infancy, addressing the ability 
early on may be key to mitigating and preventing the onset of math anxiety (Xu et al., 2005). 
 Attempting to address math anxiety by the time a student is in college may be too late.  
What is needed is more understanding of the original causes of math anxiety and practical 
strategies to prevent, reduce, and remove the factors that contribute to its effects. Although it is 
often difficult to pinpoint a single event or issue that initiates math anxiety, it is known that both 
cognitive and social factors work in conjunction to start and perpetuate the problem. Genetic 
predisposition, whether as an actual math-learning disability, a weakness in spatial reasoning, or 
a tendency to worry, is believed to contribute, along with parental and teacher influences and the 
nature of learning math itself (Eden et al., 2013; Finlayson, 2014; Geary et al., 2017). Further 
research indicates that teachers’ classroom management and instructional practices are an 
integral part of the math anxiety equation. Deieso and Fraser (2019) suggested that when the 
quality of the learning environment decreases, negative attitudes towards math and math anxiety 
increase. Because math anxiety has such an impact on students across a broad spectrum of grade 
levels, today’s educators are tasked with how best to understand, mitigate, and prevent math 
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anxiety (Bosmans & De Smedt, 2015; Jameson & Fusco, 2014; Maloney & Beilock, 2012; 
Novak & Tassell, 2017).   
Math Anxiety 
 Math anxiety can be defined as “feelings of tension and anxiety that interfere with the 
manipulation of numbers and the solving of mathematical problems in a wide variety of ordinary 
life and academic situations” (Richardson & Suinn, 1972, p. 551). It is distinct from both general 
anxiety and test anxiety, though there are common characteristics among them. Math anxiety is 
more than just nervousness regarding math, it is a complex condition that involves social, 
cognitive, and physical factors (Ashkenazi & Denan, 2017; Ramirez et al., 2018). Attitudes, 
ideas, stereotypes, learning issues, and behaviors that adversely affect how a student learns and 
experiences mathematics create a perfect storm that causes significant physiological responses.  
Teachers and Parents Influence Math Anxiety 
 It has long been known that teachers have considerable influence on the development of 
math anxiety in students. An unwillingness to repeat an explanation for a concept, a negative 
attitude toward a student asking a question, a heavy reliance on repetition and drills for 
instruction, or a personal struggle with math anxiety (particularly for female elementary 
teachers) have been shown to instigate math anxiety in students (Jackson & Leffingwell, 1999; 
Ramirez et al., 2013; Ramirez et al., 2018; Stent, 1977).  
 It appears that female students of female teachers are particularly vulnerable to 
developing math anxiety (Chernoff & Stone, 2014). Negative emotions and attitudes associated 
with math unwittingly exhibited by a math-anxious female teacher can be adopted by her female 
students. This includes stereotyped beliefs regarding girls and mathematics (Gunderson et al., 
2012).  
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 But the responsibility does not fall on teachers alone. Parents influence their children to 
have math anxiety as well. Parents with math anxiety who demonstrate negative feelings for, or 
voice negative opinions of math, contribute to and can worsen math anxiety in their children 
(Casad et al., 2015; Maloney et al., 2015; Soni & Kumari, 2017). The issue of stereotypical ideas 
of girls and math is also present in parents, namely, mothers. Tomasetto et al. (2015) suggested 
that a mother who does not think her daughter can succeed in math as well as boys creates the 
same belief in her daughter.  
 However, parents and teachers can also be instrumental in both preventing and reducing 
math anxiety. When parents engage in positive math conversations with their children, less math 
anxiety results (Soni & Kumari, 2017). In the classroom, less emphasis on time, a positive 
mindset, feedback, and flexible problem-solving techniques can help mitigate and reduce the 
onset of math anxiety (Chernoff & Stone, 2014; Núñez-Peña et al., 2015; Ramirez et al., 2016).  
A positive attitude toward one’s own ability to learn and do math can also have a significant 
impact for avoiding and overcoming math anxiety. Self-efficacy in math has been suggested as 
one of the most prominent factors in the development of math anxiety (Jameson, 2014). Justicia-
Galiano et al. (2017) agree that math self-efficacy, along with working memory, are influential in 
how math anxiety affects performance. As teachers work to counter math anxiety and its effect 
on student learning and achievement, these findings warrant consideration.  
Expressive Writing 
 A relatively new approach used to address math anxiety is expressive writing. Expressive 
writing has been shown to be effective for reducing math anxiety in college and high school 
students (Hines et al., 2016; Maloney et al., 2014; Park et al., 2014). Expressive writing is an 
exercise in which an individual writes for a specified period of time for one or more instances 
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about his or her emotions and thoughts associated with a stressful experience or situation (Smyth 
& Pennebaker, 2008; Travagin et al., 2015). It often involves writing about feelings connected to 
a traumatic, hurtful, or stressful experience or situation (Pennebaker & Beall, 1986). The length 
of time spent writing can vary. However, expressive writing appears to have positive benefits 
regardless of the length of time and the number of writing occurrences. Perhaps one of the most 
compelling examples of the effectiveness of expressive writing comes from Burton and King’s 
“Two-minute miracle” (2008), in which only two expressive writing sessions of two minutes 
each showed significant improvements in health for undergraduate participants.   
 Travagin et al. (2015) demonstrated that participation in expressive writing resulted in 
significant improvement in overall school performance for adolescents, and especially for 
adolescents with psychological problems. Expressive writing has also been shown to help middle 
school students reduce peer-related anxiety when used with a cognitive focus and improve their 
self-concept as they transition to high school (Facchin et al., 2013; Travagin et al, 2016). In 
addition, expressive writing has been shown to be a successful intervention in lowering math 
anxiety in college and high school students. Park et al. (2014) and Hines et al. (2016) found that 
expressive writing helped to reduce math anxiety’s influence, resulting in better performance on 
math tests for college and high school students. This may be attributed to the effect expressive 
writing has on working memory resources. Studies have suggested that expressive writing can 
activate brain processes associated with working memory–cognitive functions that math anxiety 
inhibits (Alparone et al., 2015; Kellogg et al., 2010; Passolunghi et al., 2016).     
Theoretical Orientation 
 Perhaps what makes expressive writing effective at reducing the effect of anxious 
thoughts and creating objectivity is that it also allows for a mental re-framing of a stressful 
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situation. Alparone et al. (2015) suggested that when expressive writing is employed, a true 
change in cognition occurs regarding the source of stress or anxiety, and outlook improves. This 
may also explain how expressive writing has helped delinquent adolescents increase their belief 
in their resilience to be successful after their detention (Greenbaum & Javdani, 2017). Expressive 
writing promotes behaviors related to resiliency that improves self-efficacy (Schumann & 
Sibthorp, 2016; Tavil, 2014). Expressive writing may serve as an opposing force to math anxiety 
because it increases self-efficacy. Thus, self-efficacy provides a theoretical basis for the current 
math anxiety intervention. When an individual engages in expressive writing, self-reflection and 
metacognition occur as the individual writes about anxious, stressful, or hurtful feelings and 
emotions related to an experience or situation. The placement of feelings on paper provides the 
individual a more objective viewpoint that helps reduce the effects of the negative emotions that 
typically arise from a hurtful experience (Kellogg et al., 2010; Klein & Boals, 2001). Because 
expressive writing helps mitigate such adverse emotions, it may prove to be effective, much like 
a positive stimulus that can reduce the effects of a negative one (Miller, 2016). The nature of 
expressive writing that promotes metacognition and addresses emotional influences on learning 
may prove to be an essential factor for math anxiety due to its positive impact on self-efficacy.   
Methodology 
 A pretest-posttest control group design with random assignment was used to investigate 
the effectiveness of expressive writing on the math anxiety scores of middle school math 
students in East Texas. The study examined two research questions: Is there a significant 
difference between the mean math anxiety scores of middle school students who participate in an 
expressive writing activity and those who do not participate while controlling for pre-existing 
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math anxiety? Is there a significant difference between the mean math anxiety scores of male and 
female middle school students while controlling for pre-existing math anxiety? 
 The population for this study consisted of 800 students in grades seven and eight from a 
public school in East Texas. Each of the 40 students (10 males and 30 females) from the sample 
of seventh-grade students was randomly placed in either the treatment group (n = 18) or the 
control group (n = 22). Participants in both groups completed pretest and posttest surveys that 
collected demographic information and included the Modified Abbreviated Math Anxiety Scale 
(mAMAS) created by Carey et al. (2017). During the study, participants in both groups 
completed math journals each night for two weeks. The math journals for participants in both 
groups contained questions asking for the date, number of homework problems assigned, and the 
due date. The journals for the treatment group included an additional prompt that asked the 
student to write for at least one minute about how they felt about math that day.   
Collected data were analyzed using the Statistical Package for the Social Sciences (SPSS) 
(Green & Salkind, 2017). Two one-way Analysis of Covariance (ANCOVA) tests were 
conducted at the .05 significance level.  
Findings 
Results for Research Question One 
 
 Research question one investigated the effect of expressive writing on math anxiety 
scores according to the group. The dependent variable, math anxiety score (adjusted means), was 
compared on each level of the independent variable, group (control–no expressive writing, 
treatment–expressive writing). The one-way ANCOVA showed the result was not significant 
F(1, 37) = .064, p = .802, η2  = .002. There was not a statistically significant difference in 
adjusted mean scores between the treatment group and the control group.  
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Results for Research Question Two 
 The second research question investigated the effect of expressive writing on math 
anxiety scores according to gender. The dependent variable, math anxiety score (adjusted 
means), was compared on each level (male and female) of the independent variable, gender. A 
one-way ANCOVA determined there was no statistically significant difference between the 
adjusted means scores according to gender F(1, 37) = .484, p = .491, η2 = .013. 
Discussion 
 This study investigated the effectiveness of an expressive writing intervention on the 
math anxiety scores of middle school students. An experimental, control-group design with 
random assignment and pretest and posttest was utilized to investigate the differences in math 
anxiety scores of students who participated in expressive writing and those who did not while 
controlling for pre-existing math anxiety. This study also examined the impact of gender on 
math anxiety levels while controlling for pre-existing math anxiety. 
 Research indicates that math anxiety affects students’ learning, achievement, and later 
career goals (Chang & Beilock, 2016; Ramirez et al., 2016; Suárez-Pellicioni et al., 2016). By 
the time students have entered middle school, many, both male and female, have already 
acquired math anxiety from their parents and teachers, who themselves have math anxiety 
(Ganley and Lubienski, 2016; Hill et al., 2016; Maloney & Beilock, 2012). However, females 
appear to be especially susceptible due to stereotypical beliefs of society and the home. 
The literature suggests that mothers impose, however unwittingly, stereotyped ideas and attitudes 
regarding math onto their daughters (Casad et al., 2015; Tomasetto et al., 2015). Once students 
reach middle school, the negative impact of math anxiety is pronounced. These are the years 
when girls’ performance in math begins to decline compared to boys (Gibbs, 2010).  
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 The middle school years are also those in which mathematical concepts become more 
abstract. Some researchers have found significant connections between abstract concepts and 
working memory differences between males and females. They have suggested that males utilize 
visual-spatial working memory processes that support abstract thinking more than females, and 
these differences become more pronounced in the presence of math anxiety (Ganley & 
Vasilyeva, 2014). Thus, the numerous factors of the math anxiety equation combine to create an 
exodus of young adults (especially females) from math and math-based college majors and 
professional careers. The result is a shortage in society and the workplace in STEM careers and a 
pronounced gender gap in those areas (Beilock & Maloney, 2015; Goetz et al., 2013; Moakler 
and Minsun, 2014). 
 Much of the research has focused on examining the problem of math anxiety, its effect on 
students, and particularly female students, who experience greater levels of math anxiety even 
when their performance is equivalent to male student performance (Devine et al., 2012). Other 
research has uncovered evidence of math anxiety’s impact on the brain, in regions of pain and 
fear, as well as working memory (Suárez-Pellicioni et al., 2016). Math anxiety is a complicated 
construct comprised of social, emotional, and cognitive elements (Ashkenazi & Denan, 2017; 
Ramirez et al., 2018). The multi-faceted complexity of math anxiety makes it a difficult problem 
to solve. 
 The goal of this research was to add to the body of knowledge by building on previous 
work investigating expressive writing as a potential intervention for math anxiety. Park et al. 
(2014) used a single, seven-minute expressive writing activity with college students just prior to 
a math test. Their results suggest a significant decrease in math anxiety levels for participants 
who completed the activity compared to participants in the control group who sat quietly for the 
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same amount of time prior to the test. Hines et al. (2016) implemented a three-day-long study in 
which high school students wrote for fifteen minutes each day about non-emotional topics (no 
expressive writing control group) or they wrote about their feelings regarding math (expressive 
writing treatment group). Their results indicate a decrease in math anxiety levels for participants 
in both groups, suggesting that feelings may come into play even in writing about neutral topics, 
and thus some anxiety may be released.   
 Expressive writing is grounded in the same theoretical framework as math anxiety that 
includes self-efficacy and social learning theory (Franceschini et al., 2014; Miller, 2016). This 
may explain why previous research has shown a significant impact on reducing math anxiety. 
Other research involving expressive writing has demonstrated that it may be more effective for 
males than females (Kirk et al., 2011; Klein & Boals, 2001). In addition, the literature calls for 
more research on expressive writing, and in particular with middle school students (Hines et al., 
2016; Suárez-Pellicioni et al., 2016; Travagin et al., 2015).   
 Very few, if any, previous studies have been conducted that examine the use of 
expressive writing for math anxiety in middle school students. This current research was 
conducted to help fill the gap in the literature. The study included volunteer participants in the 
seventh grade from a public middle school in East Texas. Participants were randomly assigned to 
either the control group or the treatment group. Both groups took the Modified Abbreviated 
Math Anxiety Scale (mAMAS) as a pretest and posttest survey. During the study, all participants 
completed a math journal each night for two weeks. Journals for both the control and treatment 
groups contained three benign questions that asked for each day’s date, the number of homework 
problems assigned for that day, and the due date for the homework, if any. The journals for the 
treatment group contained a fourth question that asked each participant to take at least one 
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minute and write how they felt about math for that day. The posttest was administered the day 
after the final day of student journaling. 
 Research question one addressed the impact of expressive writing compared to no 
expressive writing on math anxiety scores for middle school students. No significant results 
were found between the adjusted mean scores of participants in the control group (no expressive 
writing) and participants in the treatment group (expressive writing). The research failed to 
reject the first null hypothesis. This suggests that the expressive writing intervention did not 
significantly lower the math anxiety scores during the period of the study. These findings do not 
align with other existing research. However, a suggestion from Travagin et al. (2015) indicated 
that expressive writing might be counterproductive for middle school students unless conducted 
over an extended period of time and have a spacing of greater than one day in between writing 
instances. The current study was conducted over two weeks and involved a brief writing session 
of at least one minute that occurred each day of the study. The results show that the two-week 
time period did not have a significant effect on math anxiety levels. In addition, it is unclear from 
the literature what amount of writing time is most effective for expressive writing. Significant 
results have been found with single and multiple writing sessions lasting as few as two minutes 
and as long as fifteen minutes (Burton & King, 2008; Hines et al., 2016; Huang & Mayer, 2016; 
Park et al., 2014). However, these studies involved high school and college-age participants 
rather than middle school participants. Travagin et al. (2015) indicated that there might be 
benefits of expressive writing for adolescents, yet it was not definitive. The insignificant finding 
in this current study may be a result of the short amount of expressive writing time provided in 
the intervention. Further, middle school students might act differently than high school and 
college students, which may also explain the non-significant results of the current study.  
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 The second research question addressed any differences between the adjusted mean 
scores according to gender. The results were not significant, and the research failed to reject null 
hypothesis two. Although the differences in adjusted mean scores between males and females 
were not statistically significant, it may be interesting to note that the number of female 
volunteer participants was three times the number of male participants. This result is in 
agreement with the literature that demonstrates how females experience more math anxiety than 
males (Dowker et al., 2016; Ferguson et al., 2015; Goetz et al., 2013; Stoet et al., 2016). The 
gender demographics of this study may add support to the premise that females suffer from math 
anxiety to a greater extent than males, and the difference is evidenced as early as middle school.  
The findings of the current study contradict literature, which proposes that expressive writing is 
effective for reducing stress and anxiety for both adolescent males and females (Horn et al., 
2011; Shen et al., 2018). Boals (2012) noted that expressive writing could introduce anxious 
thoughts for individuals who are not experiencing stress or are not writing about a significantly 
stressful situation. However, Travagin et al. (2015) suggested that expressive writing may have 
either positive or negative effects on adolescents, depending on how they can manage and 
regulate negative emotions elicited by expressive writing. The results of this research indicate 
that expressive writing may not have had an effect at all. In all groups (control, treatment, male, 
and female), the adjusted mean scores were lower than the mean pretest scores. 
Implications 
 This study adds to the growing body of knowledge of math anxiety and provides a 
response to the call for research for the use of expressive writing with middle school students 
(Suárez-Pellicioni et al., 2016; Travagin et al., 2015). The current research is perhaps the first 
study to investigate the use of expressive writing as an intervention to reduce math anxiety in 
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middle school students. The use of expressive writing, specifically for math anxiety, has only 
begun to be researched, and there are few other known studies that have been conducted. In those 
that have, however, the participants were college and high school students (Hines et al., 2016; 
Park et al., 2014). Thus, the findings of the current research are valuable for researchers and 
educators. 
 The literature is still unclear on which math anxiety interventions are most effective. 
Foley et al. (2017) called for more research to discover ways to reduce math anxiety’s negative 
impact on learning and performance in the classroom. The results of the current study suggest 
that expressive writing may not be useful for some students of adolescent age, contradicting 
other literature that suggests that expressive writing may have benefit for all students (Hines et 
al., 2016; Shen et al., 2018). 
 This study also has implications for society. There still exists a shortage of individuals of 
both sexes in science, technology, engineering, and math (STEM) fields (Beilock & Maloney, 
2015). There is an even greater lack of females in these areas that is attributable to the issue of 
math anxiety and stereotype threat (Maloney et al., 2013). The problem of math anxiety has been 
shown to manifest at early ages, with a significant decrease in female performance evidenced by 
the time students enter middle school (Gibbs, 2010). The non-significant results of the current 
study suggest that expressive writing may not be effective for reducing math anxiety among 
female or male middle school students. 
Recommendations for Future Research 
 Several avenues of research related to the current study are recommended. This study was 
conducted at a single middle school. Thus, a larger study involving several schools that use 
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different teaching methods may prove useful. Boaler (2014), Greenwood (1984), and Ramirez et 
al. (2018) contended that teaching methods had been shown to be a contributing factor to the 
cause and continuance of math anxiety. Therefore, more research involving varied teaching 
methods is recommended. 
 Another suggestion for future research includes working memory. Studies indicate that 
not only does math anxiety hinder working memory, but it appears to target visual-spatial 
working memory processes. According to Maloney et al. (2012), there is a distinct difference in 
the use of visual-spatial memory processes between males and females. Interventions that target 
visual-spatial learning may prove useful in adding to the body of knowledge in math anxiety and 
in math anxiety in females. 
 Finally, more research in the use of expressive writing is also recommended. Travagin et 
al. (2015) posited that varied writing times and greater spacing between sessions might alter how 
effective expressive writing is for adolescents. Since the current study is one of the first to utilize 
expressive writing for math anxiety in middle school students, more research is needed. Writing 
sessions of varying lengths spread out during a school year may yield different findings.  
Previous math anxiety studies involving college students utilized expressive writing just before a 
math test (Park et al., 2014). This strategy would also be a valuable avenue to explore with 
middle school-aged students. More research on the effectiveness of expressive writing for math 
anxiety in middle school students may provide deeper understanding of how math anxiety 





MLET: The Journal of Middle Level Education in Texas, Vol. 7 [2021], Iss. 1, Art. 1
https://scholarworks.sfasu.edu/mlet/vol7/iss1/1
References 
Alparone, F. R., Pagliaro, S., & Rizzo, I. (2015). The words to tell their own pain: Linguistic 
markers of cognitive reappraisal in mediating benefits of expressive writing. Journal of 
Social and Clinical Psychology, 34(6), 495-507. https://doi.org/10.1521/jscp.2015. 
34.6.495   
Ashkenazi, S. & Denan, Y. (2017). The role of mathematical anxiety and working memory on 
the performance of different types of arithmetic tasks. Trends in Neuroscience and 
Education, 7, 1-10. https://doi.org/10.1016/j.tine.2017.05.001 
Beilock, S. L., & Maloney, E. A. (2015). Math anxiety: A factor in math achievement not to be 
 ignored. Policy Insights from the Behavioral and Brain Sciences, 2(1), 4-12. 
https://doi.org/10.1177%2F2372732215601438 
Beilock, S. L., & Willingham, D. T. (2014). Math anxiety: Can teachers help students reduce it? 
 Ask the cognitive scientist. American Educator, 38(2), 28-32. http://files.eric.ed.gov/ 
fulltext/EJ1043398.pdf 
Boaler, J. (2014). Research suggests that timed tests cause math anxiety. Teaching Children 
Mathematics, 20(8), 469-474. https://www.jstor.org/stable/10.5951/teacchilmath.2 
0.8.0469 
Boals, A. (2012). The use of meaning making in expressive writing: When meaning is 
beneficial. Journal of Social and Clinical Psychology, 31(4), 393-409. 
https://doi.org/10.1521/jscp.2012.31.4.393 
Bosmans, G., & De Smedt, B. (2015). Insecure attachment is associated with math anxiety in 
 middle childhood. Frontiers in Psychology, 6(1596), 1-7. https://doi.org/10.3389/fpsyg. 
2015.01596 
15
Ruark: Expressive Writing and Math Anxiety in Middle School Students
Published by SFA ScholarWorks, 2021
Burton, C. M., & King, L. A. (2008). Effects of (very) brief writing on health: The two-minute 
miracle. British Journal of Health Psychology, 13(1), 9-14. https://doi.org/10.1348/ 
135910707X250910 
Carey, E., Hill, F., Devine, A., & Szucs, D. (2017). The modified abbreviated math anxiety 
scale: A valid and reliable instrument for use with children. Frontiers in Psychology, 
8(11), 1-13. https://doi.org/10.3389/fpsyg.2017.00011 
Casad, B. J., Hale, P., & Wachs, F. L. (2015). Parent-child math anxiety and math-gender 
 stereotypes predict adolescents’ math education outcomes. Frontiers in Psychology, 
 6(1597), 1-21. https://doi.org/10.3389/fpsyg.2015.01597 
Chang, H., & Beilock, S. L. (2016). The math anxiety-math performance link and its relation to 
individual and environmental factors: A review of current behavioral and 
psychophysiological research. Current Opinion in Behavioral Sciences, 10, 33-38. 
https://doi.org/10.1016/j.cobeha.2016.04.011 
Chernoff, E. J., & Stone, M. (2014). An examination of math anxiety research. Gazette - Ontario 
 Association for Mathematics, 52(4), 29-31.  
Dehaene, S. (1997). The number sense: How the mind creates mathematics. Oxford University 
Press.  
Deieso, D., & Fraser, B. J. (2019). Learning environment, attitudes and anxiety across the 
 transition from primary to secondary school mathematics. Learning Environments 
 Research, 22(1), 133-152. https://doi.org/10.1007/s10984-018-9261-5 
Devine, A., Fawcett, K., Szucs, D., & Dowker, A., (2012). Gender differences in mathematics 
 anxiety and the relation to mathematics performance while controlling for test anxiety. 
 Behavioral and Brain Functions, 8(33), 1-9. https://doi.org/10.1186/1744-9081-8-33 
16
MLET: The Journal of Middle Level Education in Texas, Vol. 7 [2021], Iss. 1, Art. 1
https://scholarworks.sfasu.edu/mlet/vol7/iss1/1
Dowker, A., Sarkar, A., & Looi, C. Y. (2016). Mathematics anxiety: What have we learned in 60 
 years? Frontiers in Psychology, 7(508), 1-16. https://doi.org/10.3389/fpsyg.2016.00508 
Eden, C., Heine, A., & Jacobs, A. M. (2013). Mathematics anxiety and its development in the 
 course of formal schooling—A review. Psychology, 4(6A2), 27-35. https://www.scirp.org 
/pdf/PSYCH_2013062414333081.pdf  
Facchin, F., Margola, D., Molgora, S., & Revenson, T. (2013). Effects of benefit-focused versus 
standard expressive writing on adolescents’ self-concept during the high school 
transition. Journal of Research on Adolescence, 24(1), 131-144. https://doi.org/10.1111 
/jora.12040 
Ferguson, A. M., Maloney, E. A., Fugelsang, J., & Risko, E. F. (2015). On the relation between 
 math and spatial ability: The case of math anxiety. Learning and Individual Differences, 
 39, 1-12. https://doi.org/10.1016/j.lindif.2015.02.007 
Finlayson, M. (2014). Addressing math anxiety in the classroom. Improving Schools, 17(1), 99- 
 115. https://doi.org/10.1177%2F1365480214521457 
Franceschini, G., Galli, S., Chiesi, F., & Primi, C. (2014). Implicit gender-math stereotype and 
 women’s susceptibility to stereotype threat and stereotype lift. Learning and Individual 
 Differences, 32, 273-277. https://doi.org/10.1016/j.lindif.2014.03.020 
Foley, A. E., Herts, J. B., Borgonovi, F., Guerriero, S., Levine, S. C., & Beilock, S. L. (2017). 
 The math anxiety-performance link: A global phenomenon. Current Directions in 
 Psychological Science, 26(1), 52-58. https://doi.org/10.1177%2F0963721416672463 
Ganley, C. M., & Lubienski, S. T. (2016). Mathematics confidence, interest, and performance: 
Examining gender patterns and reciprocal relations. Learning and Individual Differences, 
47, 182-193. https://doi.org/10.1016/j.lindif.2016.01.002 
17
Ruark: Expressive Writing and Math Anxiety in Middle School Students
Published by SFA ScholarWorks, 2021
Ganley, C. M., & Vasilyeva, M. (2014). The role of anxiety and working memory in gender 
 differences in mathematics. Journal of Educational Psychology, 106(1), 105-120. 
 https://psycnet.apa.org/doi/10.1037/a0034099 
Geary, D. C., Berch, D. B., Ochsendorf, R., & Koepke, K. M. (2017). Acquisition of complex 
 arithmetic skills and higher-order mathematics concepts. Elsevier, Inc. 
Gibbs, B. G. (2010). Reversing fortunes or content change? Gender gaps in math-related skill 
 throughout childhood. Social Science Research, 39(4), 540-569. https://doi.org/10.10 
16/j.ssresearch.2010.02.005 
Goetz, T., Bieg M., Ludtke, O., Pekrun, R., & Hall, N. C. (2013). Do girls really experience 
 more anxiety in mathematics? Psychological Science, 24(10), 2079-2087. https://doi. 
org/10.1177/0956797613486989 
Green, S. B., & Salkind, N. J. (2017). Using SPSS for Windows and Macintosh, eighth edition. 
 Pearson Education, Inc. 
Greenbaum, C. A., & Javdani, S. (2017). Expressive writing intervention promotes resilience 
among juvenile justice-involved youth. Children and Services Review, 73(2017), 220-
229. https://doi.org/10.1016/j.childyouth.2016.11.034 
Greenwood, J. (1984). My anxieties about math anxiety. The Mathematics Teacher, 77(9), 662-
 663. https://www.jstor.org/stable/27964293 
Gunderson, E. A., Ramirez, G., Levine, S. C., & Beilock, S. L. (2012). The role of parents and 
 teachers in the development of gender-related math attitudes. Sex Roles, 66(3-4), 153- 
 166. https://doi.org/10.1007/s11199-011-9996-2 
18
MLET: The Journal of Middle Level Education in Texas, Vol. 7 [2021], Iss. 1, Art. 1
https://scholarworks.sfasu.edu/mlet/vol7/iss1/1
Hart, S. A., & Ganley, C. M. (2019). The nature of math anxiety in adults: Prevalence and 
correlates. Journal of Numerical Cognition, 5(2), 122-139. https://jnc.psychopen.eu/ 
article/view/195/html 
Hill, F., Mammarella, I. C., Devine, A., Caviola, S., Passolunghi, M. C., & Szucs, D. (2016). 
 Maths anxiety in primary and secondary school students: Gender differences, 
 developmental changes and anxiety specificity. Learning and Individual Differences, 
 48, 45-53. https://doi.org/10.1016/j.lindif.2016.02.006 
Hines, C. L., Brown, N. W., & Myran, S. (2016). The effects of expressive writing on general 
and mathematics anxiety for a sample of high school students. Education, 137(1), 39-45. 
https://www.ingentaconnect.com/content/prin/ed/2016/00000137/000 00001/art00004  
Hirvonen, R., Tolvanen, A., Aunola, K., & Nurmi, J. (2012). The developmental dynamics of 
 task-avoidant behavior and math performance in kindergarten and elementary school. 
 Learning and Individual Differences, 22(6), 715-723. https://doi.org/10.1016/j.lindif. 
2012.05.014 
Horn, A. B., Possel, P., & Hautzinger, M. (2011). Promoting adaptive emotion regulation and 
 coping in adolescence: A school-based programme. Journal of Health Psychology, 16(2), 
 258-273. https://doi.org/10.1177%2F1359105310372814 
Huang, X., & Mayer, R. E. (2016). Benefits of adding anxiety-reducing features to a computer-
based multimedia lesson on statistics. Computers in Human Behavior, 63, 293-303. 
https://doi.org/10.1016/j.chb.2016.05.034 
Jackson, C. D., & Leffingwell, R. J. (1999). The role of instructors in creating math anxiety in 
 students from kindergarten through college. The Mathematics Teacher, 92(7), 583-586. 
 https://www.jstor.org/stable/27971118 
19
Ruark: Expressive Writing and Math Anxiety in Middle School Students
Published by SFA ScholarWorks, 2021
Jameson, M. M. (2014). Contextual factors related to math anxiety in second-grade children. The 
Journal of Experimental Education, 82(4), 518-536. https://doi.org/10.1080/00220973. 
2013.813367 
Jameson, M. M., & Fusco, B. R. (2014). Math anxiety, math self-concept, and math self-efficacy 
 in adult learners compared to traditional undergraduate students. Adult Education 
 Quarterly, 64(4), 306-322. https://doi.org/10.1177%2F0741713614541461 
Justicia-Galiano, M. J., Martin-Puga, M. E., Linares, R., & Pelegrina S. (2017). Math anxiety 
 and math performance in children: The mediating roles of working memory and math 
 self-concept. British Journal of Educational Psychology 87(4), 573-589. https://doi.org/ 
 10.1111/bjep.12165 
Kellogg, R. T., Mertz, H. K., & Morgan, M. (2010). Do gains in working memory capacity 
explain the written self-disclosure effect? Cognition and Emotion, 24(1), 86-93. 
https://doi.org/10.1080/02699930802571646 
Kirk, B. A., Schutte, N. S., & Hine, D. W. (2011). The effect of an expressive-writing 
intervention for employees on emotional self-efficacy, emotional intelligence, affect, and 
workplace incivility. Journal of Applied Social Psychology, 41(1), 179-195. 
https://doi.org/10.1111/j.1559-1816.2010.00708.x  
Klein, K., & Boals, A. (2001). Expressive writing can increase working memory capacity. 
Journal of Experimental Psychology: General, 130(3), 520-533. https://doi.org/10.1037/ 
0096-3445.130.3.520 
Lindskog, M., Winman, A., & Poom, L. (2017). Individual differences in nonverbal number 
skills predict math anxiety. Cognition, 159, 156-162. https://doi.org/10.1016/j.cognition. 
2016.11.014 
20
MLET: The Journal of Middle Level Education in Texas, Vol. 7 [2021], Iss. 1, Art. 1
https://scholarworks.sfasu.edu/mlet/vol7/iss1/1
Luttenberger, S., Wimmer, S, & Paechter, M. (2018). Spotlight on math anxiety. Psychology 
Research and Behavior Management, 2018(11), 311-322. https://doi.org/10.2147/ 
PRBM.S141421 
Maloney, E. A., & Beilock, S., L. (2012). Math anxiety: Who has it, why it develops, and how to 
 guard against it. Trends in Cognitive Sciences, 16(8), 404-406. https://doi.org/10.1016/j. 
 tics.2012.06.008 
Maloney, E. A., Ramirez, G., Gunderson, E. A., Levine, S. C., & Beilock, S. L. (2015). 
 Intergenerational effects of parents’ math anxiety on children’s math achievement and 
 anxiety. Psychological Science, 26(9), 1480-1488. https://doi.org/10.1177%2F095679761 
5592630 
Maloney, E. A., Sattizahn, J. R., & Beilock, S. L. (2014). Anxiety and cognition. Wiley 
Interdisciplinary Reviews: Cognitive Science, 5(4), 403-411. https://doi.org/10.1002/ 
wcs.1299 
Maloney, E. A., Schaeffer, M. W., & Beilock, S. L. (2013). Mathematics anxiety and stereotype 
 threat: Shared mechanisms, negative consequences and promising interventions. 
Research in Mathematics Education, 15(2), 115-128. https://doi.org/10.1080/14794 
802.2013.797 744 
Maloney, E. A., Waechter, S., Risko, E. F., & Fugelsang, J. A. (2012). Reducing the sex 
 difference in math anxiety: The role of spatial processing ability. Learning and Individual 
 Differences, 22(3), 380-384. https://doi.org/10.1016/j.lindif.2012.01.001 
Miller, P. H. (2016). Theories of developmental psychology, 6th edition. Worth Publishers.  
Moakler, M. W., & Minsun, K. M. (2014). College major choice in STEM: Revisiting 
 confidence and demographic factors. The Career Development Quarterly, 62(2), 128- 
21
Ruark: Expressive Writing and Math Anxiety in Middle School Students
Published by SFA ScholarWorks, 2021
 142. https://doi.org/10.1002/j.2161-0045.2014.00075.x 
Moscoso, P. A. M., Anobile, G., Primi, C., & Arrighi, R. (2020). Math anxiety mediates the link 
between number sense and math achievements in high math anxiety young adults. 
Frontiers in Psychology, 11(1095), 1-12. https://doi.org/10.3389/fpsyg.2020.01095 
Novak, E., & Tassell, J. L. (2017). Studying preservice teacher math anxiety and mathematics 
 performance in geometry, word, and non-word problem solving. Learning and Individual 
 Differences, 54, 20-29. https://doi.org/10.1016/j.lindif.2017.01.005 
Núñez-Peña, M. I., Bono, R., & Suárez-Pellicioni, M. (2015). Feedback on students’ 
 performance: A possible way of reducing the negative effect of math anxiety in higher 
 education. International Journal of Education Research, 70, 80-87. https://doi.org/10. 
 1016/j.ijer.2015.02.005 
Park, D., Ramirez, G., & Beilock, S. L. (2014). The role of expressive writing in math anxiety. 
Journal of Experimental Psychology, 20(2), 103-111. https://www.apa.org/pubs/journals/ 
features/xap-0000013.pdf 
Passolunghi, M. C., Caviola, S., De Agostini, R., Perin, C., & Mammarella, I. C. (2016). 
Mathematics anxiety, working memory, and mathematics performance in secondary-
school children. Frontiers in Psychology, 7(42), 1-8. https://doi.org/10.3389/fpsyg. 
2016.00042 
Pennebaker, J. W., & Beall, S. K. (1986). Confronting a traumatic event: Toward an 
understanding of inhibition and disease. Journal of Abnormal Psychology, 95(3), 274-
281. http://dx.doi.org/10.1037/0021-843X.95.3.274 
Ramirez, G., Chang, H., Maloney, E. A., Levine, S. C., & Beilock, S. L. (2016). On the 
relationship between math anxiety and math achievement in early elementary school: The 
22
MLET: The Journal of Middle Level Education in Texas, Vol. 7 [2021], Iss. 1, Art. 1
https://scholarworks.sfasu.edu/mlet/vol7/iss1/1
role of problem solving strategies. Journal of Experimental Child Psychology, 141, 83-
100. https://doi.org/10.1016/j.jecp.2015.07.014 
Ramirez, G., Gunderson, E. A., Levine, S. C., & Beilock, S. L. (2013). Math anxiety, working 
 memory, and math achievement in early elementary school. Journal of Cognition & 
 Development, 14(2), 187-202. https://doi.org/10.1080/15248372.2012.664593 
Ramirez, G., Hooper, S. Y., Kersting, N. B., Ferguson, R., & Yeager, D. (2018). Teacher math 
anxiety relates to adolescent students’ math achievement. AERA Open, 4(1), 1-13. 
https://doi.org/10.1177%2F2332858418756052 
Ramirez, G., Shaw, S. T., & Maloney, E. A. (2018). Math anxiety: Past research, promising 
interventions, and a new interpretation framework. Educational Psychologist, 53(3), 145-
164. https://doi.org/10.1080/00461520.2018.1447384 
Richardson, F. C., & Suinn, R. M. (1972). The mathematics anxiety rating scale: Psychometric 
data. Journal of Counseling Psychology, 19(6), 551-554. http://dx.doi.org/10.1037/h0 
033456 
Schumann, S., & Sibthorp, J. (2016). Improving the accuracy of outdoor educators’ teaching 
self-efficacy beliefs through metacognitive monitoring. Journal of Experiential 
Education, 39(2), 196-210. https://doi.org/10.1177/1053825916640540 
Shen, L., Yang, L., Zhang, J., & Zhang, M. (2018). Benefits of expressive writing in reducing 
 test anxiety: A randomized controlled trial in Chinese samples. PLoS One, 13(2), 1-15. 
 https://doi.org/10.1371/journal.pone.0191779 
Smyth, J. M., & Pennebaker, J. W. (2008). Exploring the boundary conditions of expressive 
 writing: In search of the right recipe. British Journal of Health Psychology, 13(1), 1-7. 
 https://psycnet.apa.org/doi/10.1348/135910707X260117 
23
Ruark: Expressive Writing and Math Anxiety in Middle School Students
Published by SFA ScholarWorks, 2021
Soni, A., & Kumari, S. (2017). The role of parental math anxiety and math attitude in their 
 children’s math achievement. International Journal of Science and Mathematics, 15(2), 
 331-347. https://doi.org/10.1007/s10763-015-9687-5 
Stent, A. (1977). Can math anxiety be conquered? Change 9(1), 40-43. https://www.jstor.org/ 
 stable/40162697  
Stoet, G., Bailey, D. H., Moore, A. M., & Geary, D. C. (2016). Countries with higher levels of 
  equality show larger national sex differences in mathematics anxiety and 
 relatively lower parental mathematics valuation for girls. PLoS ONE, 11(4), 1-24. 
 https://doi.org/10.1371/journal.pone.0153857 
Suárez-Pellicioni, M., Núñez-Peña, M. I., & Colomé, À. (2016). Math anxiety: A review of its 
cognitive consequences, psychophysiological correlates, and brain bases. Cognitive, 
Affective and Behavioral Neuroscience, 16(1), 3-22. https://doi.org/10.3758/s13415-015-
0370-7 
Tavil, Z. M. (2014). The effect of self-reflections through electronic journals (e-journals) on the 
self-efficacy of pre-service teachers. South African Journal of Education, 34(1), 1-20. 
http://www.sajournalofeducation.co.za/index.php/saje/article/view/858/396 
Tobias, S. (1987). Math anxiety. Science, 237(4822), 1556. https://www.jstor.org/stable/1699763  
Tomasetto, C., Mirisola, A., Galdi, S., & Cadinu, M. (2015). Parents’ math-gender stereotypes, 
 children’s self-perception of ability, and children’s appraisal of parents’ evaluations in 6- 
 year-olds. Contemporary Educational Psychology, 42, 186-198. https://doi.org/ 
 10.1016/j.cedpsych.2015.06.007 
Travagin, G., Margola, D., Dennis, J. L., & Revenson, T. A. (2016). Letting oneself go isn’t 
enough: Cognitively oriented expressive writing reduces preadolescent peer problems. 
24
MLET: The Journal of Middle Level Education in Texas, Vol. 7 [2021], Iss. 1, Art. 1
https://scholarworks.sfasu.edu/mlet/vol7/iss1/1
Journal of Research on Adolescence, 26(4), 1048-1060. https://doi.org/10.1111/jora. 
12279 
Travagin, G., Margola, D., & Revenson, T. A. (2015). How effective are expressive writing 
interventions for adolescents? A meta-analytic review. Clinical Psychology Review, 36, 
42-55. https://doi.org/10.1016/j.cpr.2015.01.003 
Tulock, M. K. (1957). Emotional blocks in mathematics. The Mathematics Teacher, 50(8), 572- 
 576. https://www.jstor.org/stable/27955527 
Xu, F., Spelke, E. S., & Goddard, S. (2005). Number sense in human infants. Developmental 
















Ruark: Expressive Writing and Math Anxiety in Middle School Students
Published by SFA ScholarWorks, 2021
Appendix 
Results for Control and Treatment Groups F(1, 37) = .064, p = .802, 
2
 = .002  
Results for Male and Female F(1, 37) = .484, p = .491, 
2
 = .013      
    
Table 1. Findings for one-way ANCOVAs between groups (p < .05) 
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